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(54) METHOD FOR RESTORINQ TIGHTNESS OF CASINO STRINGS 
(57) Abstract: 

FIELD: oil and gas production Industry. SUBSTANCE: this relates to repair and maintenance of casing 
string* and improving to efficiency. According to method, rone of disturbed tightness of casing 
string is covered from Inside of casing string by patch made of deformable pipe produced from 
thermoplastic material, for example polyethylene. Excess pressure is created due to expansion of 
self-heating and self-expanding material such as limestone mixture for mining and drilling 
operations. Pipe produced of thermoplastic material is flDed wttfa this mixture before covering 
zone of disturbed tightness of casing string. EFFECT: higher efficiency. 2 el. 
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(54) CIIOCOE BOCCTAHOBJ1KHMH rEPMETMUHOCTM OBCAflHLIX KOJIOHH 

(57) Abstract: 

Maodperc m e othochtch k ofinacra pewotrrno-Hoanjnj^OHmJx pa6or a HanpasneBo na noBUxneHKe 
3$$ckthbhoctb. Cyrb aaoOpcTesaa: cnoco6 oamno^acrca d nepespuTSDi soma HerepMenniHocTH ocjcAflBoa 
kgjtohhm aaa yr p a nnacrbipeM id jje$opwmpycMOH Tpy6w , roroTOBacHHoft id TepuonnacTBMHoro 
uaTepaana, sanpauep ntxrirornneHa. a raOfatixwBoe jjaaneHjae co3^ok>t 3a truer pacmapeBMH 
cavcopasorpemauqerxxiR a cauopacniHp«K)ineroc« Marepaana. HanpaMcp, CHTB - cwcch b3boctkobob 
ropaux m 6ypoBi>ix patior. Koropuw sanonivmT Tpy6y as TepMcnnacnraBoro MarcpHana nepefl, 
nepeapbtTKCM 3oeu Berepuen^caocTH ofcaflaoa kojiohhu. 2 3.n. $-m*. 1 raon. 
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Description |Omcslhmc ■3o6pcrcHKRl: 

M3o6pcrcHHe otbocbtcb a o6nacru peuoHTHo-H30/iHiB30HHbot paoor (PHP), a hmchbo k cuocooaM 
DOocTannaneHMH rcpuervraiocTH o6ca^nwx rohohb. 

HsaecreH cnoco6 BoocraHonnwran repuenriBocTH oticaAHbcx kcjiohb. BKjno*<a»inaH cnycK KonoHHbi 
BaoocBo-KOunpeooopHbcx TpytS (MKT) hbjkc rarrcpBana HapymeHHH o6ca#Hofl kohohhw, 3axa^HBaHKc 
TvwfrrnTTwpy ■ « »rro pacreopa d HKT npH oTKpbrrou 3aTpy6HOM npocTpaHCTBe. nqp^eu HKT BbOUC 
pac^crnoro ypoann TannoHHpyioinerK> pacreopa d ckekukhhc, npo/jaBramaHHC Taunoimpyiotucro pacrBopa 
3a o6ca^Hy» KonoKsy npH aaxpurou 3aTpy6noM npocrpaacTBc (Ij. 

HcflocTancH ananora saxjnowajorcn n tom. wto, BO-nepBbDC npo;;aBKa TaunoHMpywmeno pacTBopa a 
aaaojioHBoe npocrpanereo BooMoxHa tojojio nofl BbicoKBM B36brro*iHMM ^aancHBCM. *rro He6c3onacHO jyia 
i^enocTHOCTH ocrvuBofl Hscrru oocajnioft kohohhw, Bo-BTOpbtx to -3 a yca^oraocni Tavfnrompyiomnx 
MarepaanoB pe3yjibTaTHBHOCTb orrepainifl He npcobmiarr 50%. 

HantSonee 6nu3Ktxu a mo6peT«noo no TcxmnrecKofl cytqpocTH hb/ihctch cnooo6 jrcraaoBRH nnacrbipH b 
mrrcpBane BercpCMp nWBOCTM oocaiiBatf kojtohhu ny-rcu nepexpunvi 3ohw HtrcpwcrsPiHOCTH BanyTpH 
nnacrupeM H3 Mrrarcrareecsoa Tpy6bi c nocne^y»n^HU ee pacaxBpeaaeM 3a cqer coa^amm B3tfbriwHoro 
^astrxcEHH (2). 

He^ocraroK H3B6CTBoro cnocooa 3aHJDQ*zaeTC$i b tom. uto nnacnjpb BhmonBCH H3 wcrraana. a 3to hc 
no3oaji«CT waxcpna/i nnacTbipn saAaemiBaTb b cam^Kna Tpeovmy b o6cajnK>a kojtohhc. 

3aiiaTO saKjnoqaercji b noBbaneaBH 3^ckthbhocth peuoHTBO-H30JiHi]HOHHbix pa6oT npa onHOBpeueaaoM 
cmixeHHH TpyijooaTpaT . 

nocTaancHHaH sanana flocTHraercfl Tew. «rro b cnocooe, BKmcraaxxqeM ncpeKpHTHc 30Hbt HcrepMCTBUHocTH 
o6ca^Rbix kojiqhh H3Hyrpa njiacTbtpew. BboiojiHCHHMM b owe fle^opMBpyeuoa Tpy6bi, pacnmpeHne 
nnacrtjpfl no Been jynrae nyrcu coaRaHfla rotibiTOHHoro jiaBJieHBH. b KaMecTse /;e$opMBpyeMOB TpytSbi 
naionboytoT Tpyoy B3 Tepuonn acnninoro uaTepnajia, a M36biTo«ffioe ^aencHHC crajjarrr 3a cuer 
pacmapeHaa caMopa3orpcBax»incrocH a pacuiHpinoinerocH warepHana. Koropbo-f 3anonHHiDT Tpyoy B3 
TcpMOnnacxiniHoro Marepaana neptfl nepexpbmxeM 30Hbi BcrcpMmwBocTM oocaffHoa kohohhu. B Ka^ccTBe 
TepKonnacnraBoro MaTepaana Hcnom>3yioT noJOOTanen, a b Ka*iecTBe cai4opa3orpcBajomer>ocH 1* 
cauopaanBp»K>xi^rt)CH waTcpnana HcnontoyioT CKTB - cuecb H3BccrrKooyio ^rm ropHbix b 6ypoBfcix pafior. 

CHTB npHMCHHioT, rviaBHbiw o6pa3oM, npa pa3pymcaim npouHtoc xpymoix MaTcpnajTOB (cxanbHbie nopo^u). 
6cT0BHbix b scnesoocTOHHbtx wsfXfijmA, KaMCBBbzx KJiaftflK, jyiH Ao6bnoa npspoABoro kamkh. Oh 
npc«cTaan»eT C060A noponncoo6pa3Hbdi BeropiotmA m iieespuuoon acaufl vcaTepaan, ^ajomBlt c boroA 
Wpnowywa p-a^nr ** (pH 12). npx cucomBaHBB nopomKa CHTB c so^ofl o6pa3yrrcH cycnea3HH (pa6ouan 
cwccfc). KOTopan. oy^yKH sanara e ranyp, qncnaHHWH b o6kktc„ nqnncmampM paspymanoo, c tcwssssh 
bdcmchh cxBaTboaacTcn, TBep ff ceT. oABOBpCMCHHO yuc/xuHUBaHct» b o6^mc. yDcmrKHHc o6to<a - oicrctchc 
n^paraqpH Koi/noHCirroB, exo^HiqKX b cocraB CKTB, npwopprr k pa3BHTHJ0 b rnnype ngnpaTaiBioHBoro 
flaaneHHtt (6once 40 MTlaJ. llofl flcftCTBHCM rH^paranjiOHBOPO AaBJiCHHH b toic ofrbotTa pa3BBBaxrrcn 
BanpHSCBSifit npHBomniBHc k ero paspymcsiDO 13]. 

Ecjih cycncH3ioo CHTB aararrb n Tpy6y H3 TCpMOiuiacTHHuoro Marcpwajia, to ccTb ins Marcpnana, 
paaunrviaion^rocsi npa narpeBaKHH, 3arepueTB3Kpo8aTb eobidj. to uepco 1,5 1 hamh*tch pea&BBJi c 
Btj^encHEKM Tcnna h pacnmpeHHcu CKTB. Tcnna Bbo^cjwcTcw flocraTOHHO. vtodn paaorperb Tpj^oy ro 110 * 
120°C, a »to Bbcme TeMnepaTypbi, npH Koropoft. HanpHMcp. namtsrssnea pasunr^iaercfl h nposmnner 
DOBbmicHHyv TCKy^ocTb. Tpy6a yecjnriHBacTCH fliiaMCTpc 6ca pa3pymeaxui. a b cny^ac ce 
npcRBapHTcnbHoro cnycxa b cKJoajKHuy o 3oay hctcpmcthmhoctm o6ca^Boa kcjiohhu c HarwroM 
npaxauBLtrvcn k ooca^BOB KonoHHe, TepMowiacnrcibiA Marcpaan npoHmacr b cbbo^kjos Tpcnnmy b nocne 
ojcoHuainm peaKnjm a HopuarnraauHH Tcwncparypbi 3arBcp^cBacT a o6ccnc^HBarT Hafl«ftHyio h30J1huhio 
noBpesncBaft b o6ca^Hoa kojtohhc. 

npHMcp pcajmsanKH. npcpgao/ioJKMM, hto sa rny6HHC 400 m dKccnyaTauaoHBaH sojioHHa D^iaMCTpoM 146 mm 
c TOJnrniHofl creHOX 8 wu Kueer Tpemauy nmpaHofl 2 uu a p/ibbob 2 u. 

Bepyr nonx»TKn<80Byx> Tpy6y n/omoa 4 u c Hapymrrsiw Bxauerpou aa 2 uu uchwdc BHyrpeHBero 
n>iaMCTpa oocanjBoft kojiohhu b smrcpeanc hcpcpmcthhhocth (t.c. 128 mm) b tqthubhoh ctchok 6-8 mm. 
3arJiymajoT hhtchhb kobcu Tpy6. roroHHT cycoaomo CMTB, fyw icro 6cpyT 100 ar noponma b 30 ji 
TexBBTncKOH eo^bi. CycneH3HK) 3onMBaioT b naru43THncH0Byio Tpy6y. repMeTB3apyioT Bepxraifl KOHen Tpyt) h 
aa Konoimc HKT ana Tpocrotc TpyfSy cnycKaiOT b 3ony HcrcpMeTHTOOCTH oocaipzoft ROJiomibi. 

McpC3 1.5 w HaMHHaercH pcanuBH h iidobcxoabt paoorpcs h pa3^ynaKKc nonHanuicHOBofl Tpy6w annorb 
An« conpKxocHOBCHHH co creBxaMH oocaflHoa Ko/ioHHbi. Bancc topo. nocaonbHy MaTcpaan Tpy6bt 
pa3M5Tr^ieH, oh npoHHKacT a b TpemaHy, trkhw o6pamu ^ononHBTenbHo ec repMenowpyer. 
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riocne OKOHMaHKH peuojHH, EOTopaR npOTCKscT 0,5 - 1,0 CKBaJKBBy ocrannKxrr b ookoc ua 4 • 5 <i jxfin 
ooocrraiioanciow TcamcpaTypbi h ^aroepntBaHHH naJumvuieaoBOH Tpy6w. 3a*rcM BOJiomiy HKT tvtb 
TpocxtK, Ba Koropbcc nnacTbrpb 6uji cnymea b CKB&XHHy, no^HBwaiDT ha noDcpxnocTb. B cxBaxsray 
cnycKaioT KoncHHy 6ypanwoJX Tpyti c uanoraoapaTHbo* Typ(5o6ypoM. ppjivrau mm $pe30ft h paatfypHBarrr 
pcpwftmcOTpyTompc yanw n cqnepncrorfoe noraDTKnenonofl Tpytfot. KoncHHy DypniifaHbix Tpy6 nfyimrwaiOT. 
npoH3eo^RT onpcocoBKy ofcjypiofi KonoHHbi ooraacno fleftcreyiotnjiu HHCTpyKOHHW. 

npcHwymecToa npt^naracuoro cnoco6a oaioMduojtrrcH Ha tou, «ito noopcmflcmrc b ofcannoft kqtiohhc 
BE3anKpyeTcn Conec HS^exno 3a c«t npoHKXRoaeflHH waTepHajia nnacrwpn b chhiu, mjih TpcmjtHy. K Touy 
«e anacTbfpb H3 amrciTO ecKoro uarcpaana flOJiroBt^Hcc. tek kbk hc nojjBepmeH Koppcora. 

Mctohhhkh KH<J)opwanHn: 1. BnajKCBHM B.A., Vuerfoen B.r. CnpaaoKHHK Macrepa no KannrarrbHouy 
peuoHTy CBB2XBB. M-. HCRpa. 1985. c.163. 

2. Abtodckoc caw^cTtjibCTBo N 1601330, CCCP, mi. £ 21 B 29/10, 1990 - nporonm. 

3. HHcrpyKUHH no apssuastaxao cmoch ksboctkobor jyiH nopHux h 6ypoBb« pa6or (ClflrB). V\sj\. AO 
" OrpoAuaTqjHanw" , 7 c. 
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Claims |4>opuyna ■Gotipereinui]: 

1. C00006 ooocTftBcarrcHaa rcpktcrsiHHOCTM o6caflHMX kojiohh, nsnJOHOJompA ncpcspbrrac oonu 
nerepuenwHOCTH HrwyrpH nnacrwpeu. BbUMxraambiM b bhrc Ae4>opuHpyeMOR Tpy6ti, a pacnmpame 
nnacTbipsi no bcoS ^mmt nyrew coa^wm rodtJTOMHoro ^aBnoow, crr/nxuaxxxpificn tcm. vro o sauccree 
^eJopMnpycwoa Tpy6w Bcnomoynr TpyfSy m TepwonnacnraHoro uaTepaana. a Ks&rromioc AaancsHe 
ooc«a»T 3a cuct pa crap c an H caMOpaaorpeaajoujerocH h cawopacarap«joa;<rocH warepwana, KorropHM 
aanorainioT Tpy«y B3 Tcpuoanacrrmnoro uaTepusjia nep^ nqjcKpbrmcM 3oebJ HerepMciwHocru o6caflHofl 

KOJIOHHbl. 

2. Cnoco<5 no n.l, or/nwaiompfic* reu, qto n Katiecree TcpuonnacTsnraoro uaTcpnana HCUOJibayioT 
nosiBCTHnea. 

3. CnocoC no nn.l m 2. OTjnniaiom^ftcn tcu. uto b Kauecree cauopaaorpenaioii^rocH h 
cauopacimipfiioirterocsx waTrpnana HcnojitoyioT CMTB oieob K3occTK0By» /yw ropeux h 6ypoBbix pa6or. 
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Drawlng(s) [tJeprexii|: 

XapaKrepMCTMica CMfB 



XapaicrepucrnKa 


3HaweHwe 


1 . BoAO-cweceBoe oixoujeHHe cycneH3Mw 


0.3 


2. PacxoA nopoujKa Ha 1 m 3 ofrbeMa, t 


1,8 


3. PacreKaeMOCTb no KOHycy A3HMM, cm 


20,0 


4. QnoTHocTb cycneH3Mw» t/cm 


1.8 


5. BpeMq Havana peaKUHM mflpaTaijHM npw 




TeMnepaType 20-25°C, mmh 


OKono 90 


6. TeMnepaTypa caMopa3orpeBaHMH, °C 


6onee 100 


7. CqenneHwe ksmha c Tpy6ofl, Mna 


5,0 


8. ConpoTHB/ieHne KaMHa cfcmibTpauMH boau, Mna 


60/iee 60.0 


9. flaeneHue npw pacwvipeHMM, Mfla 


flO 45,0 
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Description: 

This invention is in the area of insulation repair, i.e., it is related to the methods of 
recovery of air tightness of casing strings. 

There is a known method of recovery of the air tightness of casing strings which includes 
lowering of a string of pump-compressor pipes below the interval of disturbance of the 
casing string, injection of plugging solution into the pump-compressor pipe while the 
space beyond the pipe is kept open, elevation of the pump-compressor pipe above the 
reference level of the plugging solution in the drill hole, and forcing the plugging solution 
beyond the casing string while the space beyond the pipe is closed [1]. 

The deficiencies of the analogous method lay in the fact that, firstly, the plugging 
solution can be forced into the space beyond the string is possible only under high excess 
pressure which is not safe for the integrity of the remaining portion of the casing string 
and, secondly, due to the shrinkage of the plugging materials the efficiency of the 
operations does not exceed 50%. 

Closest to the invention with respect to its technical merit is the method of installation of 
a patch at the interval of the casing string lacking in air tightness by means of covering 
the zone of disturbed tightness from the inside by a patch made of a metal pipe followed 
by the expansion of that pipe by means of the creation of excess pressure [2]. 

The deficiency of the known method lies in the fact that the patch is made of metal, 
which does not allow the patch material to crush into the air hole or crack in the casing 
string. 

Our task is to increase the efficiency of insulation repair while simultaneously reducing 
labor input. 

This task is achieved by means of the following: in the method including coverage of the 
zone of disturbed tightness in the casing strings from the inside by a patch made in the 
form of a deformable pipe and expansion of the patch along the entire length by means of 
creating excess pressure, the deformable pipe used is made of thermoplastic material and 
the excess pressure is created by means of the expansion of the self-heating and 
self-expanding material with which the thermoplastic pipe is filled prior to the covering 
of the zone of disturbed tightness in the casing string. Polyethylene is used as 
thermoplastic material, while limestone mixture of mining and drilling operations is used 
as a self-heating and self-expanding material. 

Limestone mixture for mining and drilling operations is applied mainly for the demolition 
of strong brittle materials (such as rock), concrete and ferroconcrete products, rock 
layers, and for the mining of natural rock. It is a powdery non-inflammable and 
non-explosive material, which has an alkaline reaction with water (pH 12). When the 
powdered limestone mixture of mining and drilling operations is mixed with water, a 
suspension (work mixture) is obtained which, sometime after being poured into the 
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borehole in the object that is subject to demolition, sets and hardens while expanding its 
volume. The volume expansion is the result of hydration of the components of the 
limestone mixture for mining and drilling operations and leads to the development of 
hydration pressure ,in the borehole (more than 40MPa). The effect of the hydration 
pressure in the body of the object is the development of strains that lead to the object's 
demolition [3]. 

If the suspension of the limestone mixture for mining and drilling operations is poured 
into a pipe made of thermoplastic material, i.e., of material that softens when heated, and 
the ends are sealed, after 1 X A hours a reaction of heat generation and expansion of the 
limestone mixture for mining and drilling operations will begin. The heat generated is 
sufficient to heat the pipe to 1 10 - 120 degrees C, which is above the temperature at 
which, for example, polyethylene softens and exhibits increased viscosity. The pipe 
expands in diameter without being damaged and, if it has been previously suspended into 
the drill hole in the area of disturbed tightness of the casing string, it presses itself tightly 
against the casing string, the thermoplastic material permeates into the flaw or crack and, 
after the reaction is ended and the temperature reaches normal level, it hardens and 
provides secure insulation of the damages in the casing string. 

Example of Implementation. Let us suppose that, at a depth of 400 m, a production string 
with a diameter of 1 46 mm with a thickness of the walls of 88 mm has a crack wide 
2 mm and long 2 m. 

Take a 4 m long polyethylene pipe with outer diameter that is 2 mm smaller than the 
inner diameter of the casing string at the interval of disturbed air tightness (i.e., 1 28 mm) 
and thickness of the walls of 6 - 8 mm. Plug the lower end of the pipes. Prepare a 
suspension of limestone mixture for mining and drilling operations, for which take 100 
kg of powder and 30 1 of processed water. Pour the suspension into the polyethylene pipe. 
Seal the upper end of the pipes and lower the pipe into the zone of disturbed tightness of 
the casing string by means of a string of pump-compressor pipes or cable. 

One and a half hours later, a reaction begins and the polyethylene pipe is heated and 
expands until it touches the walls of the casing string. In addition, since the material of 
the pipe is softened, it also permeates into the crack and in this manner it seals it 
additionally. 

After the reaction, which takes from l A to 1 hour, is over, the drill hole is left undisturbed 
for 4 -5 hours for the purpose of restoring its temperature and hardening of the 
polyethylene pipe. Then the string of pump-compressor pipes or the cable, by means of 
which the patch had been lowered into the drill hole, is pulled to the surface. A string of 
drilling pipes with a small capacity turbodrill, a drill bit or cutter is lowered into the drill 
hole and the sealing joints and the contents of the polyethylene pipe are drilled. The 
string of drilling pipes is then lifted. The casing string is then molded in accordance with 
the instructions in effect. 
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The advantages of the proposed method are based on the fact that the damage in the 
casing string is isolated more reliably by means of the permeation of the patching 
material into the flaw or crack. In addition, a synthetic patch lasts longer because it does 
not corrode. 

References: 

1 . Blazhevich, V. A., Umetbaev, V. G. Spravochnik mastera po kapitalnomu remontu skvazhin 
[Manual for Major Repair of Drill Holes], Moscow: Nedra, 1985, p. 163. 

2. Copyright Certificate No. 1601330, USSR, CI. E 21 B 29/Iu, 1990 - prototype. 

3. Instruktsiia po primeneniiu smesi izvestkovoi dlia gornykh i burovykh rabot [Instructions for 
the Application of Limestone mixture for Mining and Drilling Operations], AO Stroimateriialy 
Publishers, v. 7. 
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Claims: 

1. Method of recovery of the air tightness of casing string, which includes coverage of the 
zone of disturbed tightness from the inside by a patch made in the form of a deformable 
pipe and the expansion of the patch along the whole length by means of creating excess 
pressure, which is characterized by the use of a deformable pipe made of thermoplastic 
material and by the creation of excess pressure by means of expansion of self-heating and 
self-expanding material, which with the thermoplastic pipe is filled prior to the coverage 
of the zone of disturbed air tightness of the casing string. 

2. Method under Item 1 , which is characterized by the fact that polyethylene is used as 
thermoplastic material. 

3. Method under Items 1 and 2 which is characterized by the fact that limestone mixture 
for mining and drilling operations is used as self-heating and self-expanding material. 
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